Introduction
Because of its proximity, almost face-on orientation, and prominent spiral structure, the interacting Sbc galaxy M51 has been a favorite target of observational astronomers for many years. The Ultraviolet Imaging Telescope image of M51 reported here, obtained with ∼ 3 arcsec resolution, represents a 5-fold increase in resolution compared to prior UV imaging (Bohlin et al. 1990a; Bersier et al. 1994) . The image was obtained during the Astro-2 spacelab mission of 1995 March. Ultraviolet images of spiral galaxies are dominated by the OB/H II complexes in the spiral arms (Hill, Bohlin & Stecher 1984; Bohlin et al. 1990a Bohlin et al. , 1990b Hill et al. 1992) . Complementary CCD images in the U, Hα , and R bands were obtained at Mt. Laguna Observatory to better investigate the star-forming complexes.
A log of the observations used in this investigation is given in Table 1. UIT is a 38 cm Ritchey-Chrétien telescope, which images a 40 ′ diameter field to the cathode of a two-stage magnetically focussed image intensifier, coupled by fiber optics to II-aO film. The intensifier has a UV-sensitive, solar-blind CsI photocathode. (The intensifier for the near-UV camera, which functioned well during the 1990 Astro-1 mission, was apparently damaged during the Astro-2 launch, so near-UV data were obtained from the ground in the U band.) The UIT instrument, the available bandpasses, and the reduction of the digitized film images to arrays of flux-calibrated integer pixels are discussed by Stecher et al. (1992) . The bandpass used in this investigation is termed B1, with centroid 1520Å and width 354Å. Fluxes f measured in this UIT band are converted to magnitudes m 152 by the relation m 152 = −2.5 × log f − 21.10. The longest B1 exposure obtained, and the one used in this investigation, is of duration 1100.5 s. A north-up, east-left version of the image was corrected for image distortion using the method of Greason et al. (1994) and used for subsequent analysis.
A UIT precursor aboard a sounding-rocket imaged M51 at wavelength 2250Å, with 15 arcsec resolution (Bohlin et al. 1990a) . The most prominent features in M51 at 2250Å are a region surrounding the nucleus, of size ∼ 1 arcmin and the group of bright H II regions about 2 arcmin NE from the nucleus. The interacting companion NGC 5195 is much less prominent in the near-UV than at optical wavelenths. The nuclear region shows a complex structure, with evidence for star formation and possibly for an Inner Lindblad Resonance at radius ∼ 10 − 15 arcsec. In combination with a digitized photographic image in the U band, evidence was found for a variation in m 225 − U colors of bright H II regions of about 1 magnitude (here, m 225 is the magnitude in the sounding rocket band).
A UV image of M51 at wavelength 2000Å, also with 15 arcsec resolution, was obtained by Bersier et al. (1994) From a Fourier analysis of their UV image, Bersier et al. (1994) determined the position angle and inclination of M51 to be 26 degrees and 42 degrees, respectively, consistent with previous estimates. We adopt their position angle and inclination to contruct equivalent face-on azimuthally averaged radial profiles in the UIT B1 band and the ground-based U band. The UV profiles are similar to the profile of Bersier et al. (1994) and the profile of Bohlin et al. (1990a) . From the B1 and U band profiles the µ 152 − µ U color profile is constructed and plotted in Figure 2 . A UV color gradient of about 2 magnitudes is found from the nucleus to the outermost measured UV sources, at radius 11 kpc.
We identify 28 spiral arm sources on the UIT image with average separation 2.6 arcsec from the corresponding H II region on the Hα image, coincident within the estimated accuracy of the distortion correction applied to the UIT images (Greason et al. 1994 ).
Aperture photometry is performed of these sources on the UV and Hα images with apertures of radius 8 arcsec (370 pc for distance 9.6 Mpc). The sky value is determined as the mode of pixels within annuli with inner and outer radii 11 and 22 arcsec. Aperture photometry is performed using IDL implementations of DAOPHOT software (Stetson 1987) . No aperture correction is employed in the UIT image photometry because any extended emission beyond the boundary of the 8.0 arcsec aperture appears to be associated with extended, diffuse spiral arm emission, rather than the source itself. The Hα aperture correction for the nearly-isolated H II region Rand 454, is only about 25%. Hence, we apply no aperture corrections to the Hα fluxes either, because the corrections are small, and also because the sources do not have identical profiles.
IUE spectra of isolated stars from several fields observed by UIT are utilized in determining the UIT calibration, thought to be accurate to about 15% relative to IUE. UIT instrumental fluxes used in determining the calibration are from apertures large enough to contain all the stellar flux. Calibration of the U band photometry, with uncertainty about 5%, is based on the photoelectric photometry of Schweizer (1976) .
Subtraction of the red continuum from the Hα band image is accomplished by scaling count rates of stars in the R image to equal their counterparts in the Hα image (Waller 1990 ). The effect of line emission in the R-band image is estimated and removed using the filter curves for the two bands. Rand (1992) to within 8%.
UV magnitudes and Hα fluxes for the 28 sources are given in Table 2 . Table 2 contains the source index number (col. 1), the H II region number from Rand (1992) (col. 2), the distance in arcsec east of the nucleus (col. 3), the distance in arcsec north of the nucleus (col. 4), the far-UV magnitude m 152 (col. 5), the estimated error in the far-UV magnitude (col. 6), the U magnitude (col. 7), the estimated error in the U magnitude (col. 8), the Hα flux (col. 9), the estimated fractional error in the Hα flux (col. 10), and the A V computed from the UV color (col. 11). Figure 2 , which plots the large-scale radial variation in the µ 152 − µ U color, also plots as solid circles the m 152 − U colors of the 28 UV sources. The colors of the sources are ∼ 0.5 − 1.0 mag bluer than the large-scale UV color at the same radius, in nearly all cases. The UV CMD for the H II regions of M51 is similar to the UV CMD for the M81 HII regions (Hill et al. 1995) , except that for M81 the UIT near-UV magnitudes m 249 were used, rather than ground-based U. The brightest of the 28 sources in the far-UV band has luminosity about 800 times the far-UV luminosity of the Orion Nebula (Bohlin et al. 1982) , while the faintest has a far-UV luminosity ∼ 80 times that of Orion.
Extinctions and Ages of HII Regions
Evolving star cluster spectra are modeled using the evolutionary stellar models of Schaller et al. (1992) , together with the model atmosperes of Kurucz (1992) and the UV colors is then used to estimate A V for all 28 H II regions. We estimate the metallicities of the H II regions from the galactocentric distance, assuming that the H II region Rand 454 has solar metallicity and that the metallicity variation with increasing distance is −0.14 dex/arcmin (Villa-Costas & Edmunds 1992).
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The UV spectrum over the wavelength interval 400 to 4000Å is computed for IMF slope −1.0 , age 2.5 Myr, and metallicities equal to the solar metallicity and twice the solar metallicity, using the evolutionary models of Schaller et al. (1992) . For twice solar metallicity, the predicted ratio of Lyman continuum flux to the flux at 1500Å
is only half that predicted for solar metallicity. The spectra of the innermost H II regions, whose metallicities are estimated at ∼ 4 times solar, are extrapolated from the 2 times solar metalicity model. For them, the predicted ratio of Lyman continuum flux to the flux at 1500Å is only 0.3 times that predicted for solar metallicity. UV colors m 152 − U are computed from these model spectra, and used to determine the variation of the unreddened UV color with radius, allowing computation of the UV color excess E(m 152 − U) for each of the H II regions. The ratio of the UV color excess to E(B − V ) is then used to derive far-UV extinctions, by interpolating the normalized far-UV extinction over the normalized UV color excess between the 30 Dor nebular extinction curve (Fitzpatrick & Savage 1984) , and the Orion extinction curve (Bohlin & Savage 1981) . We derive normalized far-UV extinctions A 152 /E(B − V ) for the H II regions which vary from 5.99 to 6.54, with average value 6.26. These normalized far-UV extinctions are plotted versus metallicity relative to solar in Figure 3 . The best-fit m 152 − U color for zero extinction is −3.07, the color of an evolving solar metallicity starburst of age ∼ 2.5 Myr, approximately the average age obtained by Hill et al. (1995) for the M81 H II regions.
The optical extinctions A V estimated from the UV colors for the 28 HII regions are given in Table 2 , col. 11. Ages for these sources are estimated to be ∼ 2.5 Myr. Because these 28 Hα sources are closely coincident with the corresponding far-UV sources, we can estimate the fraction of the Lyman continuum photons which are absorbed by HI atoms rather than by dust grains, as the ratio of the observed Hα flux (corrected for the extinction estimated from m 152 − U) to the Hα flux expected from the extinction-corrected m 152 , the evolving starburst model with IMF slope equal to −1.0, and the assumption that the age is 2.5 Myr, and taking into account the variation of metallicity with radius.
We define an effective Lyman continuum extinction as A Ly,ef f = 2.5 × log(f Hα,U V /f Hα ), where f Hα,U V is the Hα flux predicted from the extinction corrected UV flux and the assumed age 2.5 Myr, and f Hα is the extinction corrected Hα flux. Figure 4 The extinction-corrected far-UV magnitudes of the UV sources become brighter with decreasing distance from the nucleus. The masses of the OB associations exciting the H II regions are expected be proportional to the corrected far-UV fluxes. The interstellar gas column densities exhibit a similar trend . The CO azimuthal profiles of Kuno et al. (1995) show larger peak fluxes above background in the integrated intensity for decreasing radii, which is consistent with an increase in the masses of the OB associations exciting the H II regions with decreasing galactocentric radius.
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